Phytoplankton biomass composition of Mahakali River has been studied. Samples were collected twice a month at an interval of 15 days for two years from September during the respective years.
Introduction
Phytoplankton, the minute chlorophyll bearing organisms, constitutes the most important component of the plankton and account for almost all the primary production in the water body. The growth of fish depends on the natural food available in the river. Generally, the fish grow well and remain healthy, if sufficient natural food is available. Plankton forms the base of food chain in most of the aquatic ecosystem, thus playing a vital role in fisheries. The productivity of a water body is characterized by the presence of living organisms in the natural environment. Among the biotic components of an aquatic ecosystem, plankton community plays a significant role in the productivity and the trophic balance of the system.
Phytoplankton, the minute chlorophyll bearing organisms, constitutes the most important component of the plankton and account for almost all the primary production in the water body. The growth of fish depends on the natural food available in the river. Generally, the fish grow well and remain healthy, if sufficient natural food is available. Plankton forms the base of food chain in most of the aquatic ecosystem, thus playing a vital role in fisheries. The productivity of a water body is characterized by the presence of living organisms in the natural environment. Among the biotic components of an aquatic ecosystem, plankton community plays a significant role in the productivity and the trophic balance of the system. Indigenous plankton populations can be seen in large rivers, their density being lesser in rivers with high water current ). Plankton constitutes the major source of energy in the food web of aquatic systems. Their population fluctuates, depending on the hydrological regime and saprobiotic condition of the water. Because of their short life cycles, plankton responds quickly to environmental changes. Water temperature, light intensity, velocity and discharge of water, turbidity and alkalinity have widely been reported to affect plankton density in flowing waters (Bisht, 1993; Khanna et al. 1993) . Planktonic fauna was abundant during the postmonsoon period, when the water temperature was moderate to low, current strength was feeble and the water was calm without turbidity. Plankton density was low during the rains, which may be due to high current and turbidity. The year round study by Srivastava and Singh (1995) in Ganga River revealed that during monsoon season, plankton abundance was almost negligible because of very fast water current, massive inflow of pollutants and heavy silt load.
Plankton is heterogeneous assemblage of microscopic organisms occurring in natural waters and floating by the wave action and movement of water. Plankton community is practically non-existent in the Mountain Rivers. Phytoplankton organisms are sensitive to velocity of flow in the rivers, the rapid current and mechanical stress inhibit the development of new plankton and suppress any existing organisms discharged from associated lentic waters.
Plankton, particularly phytoplankton, has been used as indicators of water quality. Some species flourish in highly eutrophic waters while others are very sensitive to organic and/or chemical wastes. Some of the prominent contributions on the various aspects of phytoplankton community analysis in freshwater bodies have been made by Singh (1965) , Sharma (1980) , Sharma et al. (1982) , Srivastava and Prakash (2003) , Sushama et al. (2005) , Shrivastava (2005) , Wetz et al. (2011) , Peieris et al. (2012) , Jabde and Rokade (2014) , Putland et al. (2014) and Sharma (2016) . But the information regarding plankton of Mahakali River is very limited.
The study of plankton is very important in development of riverine fisheries. Riverine ecosystems are integral and important component of freshwater ecosystem, of which mountain stream ecosystem is unique as well as distinct in all aspects.
Materials and methods
Mahakali river originates from IndoNepalese glaciers, Milan glacier of India and Lipu-lekh of Nepal. The river leaves the mountains near Tanakpur and then known as Sarada in India. Later, it reaches Sharada barrage, where it is considerably wider. Mahakali then enters into Nepal at Chandani and flows through Nepal upto Dodhara, after which it enters Indian Territory, finally confluence with the Ghaghara.
The present study was conducted in the Mahakali river (80°25'E, 28°35'N) at Chandani and Dodhara V.D.C. (Village Development Committee), Kanchanpur district. Four stations (A, B, C and D) were selected. First station 'A' is an upper station, which is near at Purnagiri temple of Syavle Bajar. Second station 'B' is 4 km from station A. Third station 'C', which is 4 km from station B. Fourth station 'D' is a lower station, which is 4 km from station C.
The study was carried out for a period of two years from September, 2003 to August, 2005. The samples for the qualita-tive and quantitative estimation of phytoplankton were collected from the different stations of the study area, during an interval of 15 days at 8.30 to 9.30 A.M. and all the samples were mixed together and formed compound sample for study. For the qualitative estimations, known volume of surface water was filtered through Whatman No. 44 filter paper on the same day of collection. The filter paper was washed thoroughly with a wash bottle and the plankton was collected in a tube, which was later on centrifuged, and the sample was concentrated up to 5 ml. The microscopic examination of the filtrate revealed that the loss due to filtration was minimal.
Census of phytoplankton population was done with an improved bright line Haem-ocytometer. Phytoplankton population was counted in all the 9 chambers of the Haemo-cytometer. A mean volume for each species was calculated by simulating to their geometric shapes that most closely resembled the algae, such as sphere, spheroid, cylinder etc (Vollenweider, 1969) . Assuming the algal protoplasm having specific gravity 1.00 (Willen, 1959; Nauwerck, 1963) , volume was converted into biomass.
Results and discussion
The studies on biomass of phytoplankton were recorded for two years (September 2003 to August 2005 . The seasonal variation in the total biomass of the plankton is given in (Tabs. 1-2). During the investigation a total of 5 groups of phytoplankton were recorded, out of which, Cyanophyceae (51.072mg/m 3 ) was the most dominant followed by Chlorophyceae (13.048mg/m3) and Bacillariophyceae (6.872mg/m 1-2, Fig. 1 ).
The peak of biomass was obtained in the month of May (15.276mg/m 3 ) during first year while in second year it was observed in the month of March (11.183mg/m 3 ) (Fig. 2) . Chlorophyceae shared 18%, Cyanophyceae 67%, Bacillariophyceae 14%, Dinophyceae 1% and Xanthophyceae 0% to the total phytoplankton biomass on the two year mean basis (Fig.  3) . In the present study, the peaks of phytoplankton biomass (March and May) were similar to those of phytoplankton density.
Important phytoplankton species in terms of biomass
The top five phytoplankton species which contributed about 2% of the total biomass based on two year mean value are considered as important phytoplankton species in terms of biomass. Seasonal variations in biomass of total species are given in tables 1 and 2.
Microcystis: It was the first important taxa in term of annual and two years mean basis both. It was observed throughout the year during whole study period. Microcystis shared 63.61% to the total phytoplankton biomass on the two years mean basis (Tab. Spirogyra: In terms of biomass, Spirogyra ranked second on the two years mean basis. It shared 11.62% of the total phytoplankton during first and second year, respectively (Tabs. 1-2). The peak of this alga was observed in the month of March in both years.
Cymbella: It ranked third and shared 5.40% of total phytoplankton biomass on the two years mean basis (Tab. 3). It was observed only in the month of April during first year while in several months in the second year. Its peak was noticed in the month of April. in second year (Tabs. 1-2). The peak of biomass was observed in the month of May during both years of study. In the second year, another peak was also observed in the month of February.
During the present study, a total 31 phytoplankton were collected. The maximum number of phytoplankton genera was contributed by Chlorophyceae followed by Bacillariophycea, Cyanophyceae, Dinophyceae and Xanthophyceae (Tabs. 1-2). The phytoplankton community was mainly constituted by Diatoma, Spirogyra, Microcystis, Chlorella, Synedra, Spirulina, Chlamy- domonas, Chladophora, Cymbella and Asterionella.
The maximum density of phytoplankton was found during pre-monsoon while minimum in early period of post monsoon (Sep.) and late period of monsoon. The density of phytoplankton increased from post-monsoon (Oct.). During rainy season, the density of phytoplankton was least due to dilution factor which flushed out along with water current. Srivastava and Singh (1995) have also reported that during rainy season, plankton abundance was almost negligible because of very fast water current in Ganga river. Shrivastava and Prakash (2003) observed winter and summer peak of phytoplankton in Mahanadi River while during the present observation only one peak in summer (pre-monsoon) was observed.
In the present study the peaks of phytoplankton biomass were observed at the same period (May and March) during premonsoon season. In the terms of biomass, Microcystis species was higher. The total two years biomass of phytoplankton varied from 0.001-83.580 mg/ m 3 .
